A Dominant Factor for Structural Classification of Protein Crystals.
With the increasing number of solved protein crystal structures, much information on protein shape and atom geometry has become available. It is of great interest to know the structural diversity for a single kind of protein. Our preliminary study suggested that multiple crystal structures of a single kind of protein can be classified into several groups from the viewpoint of structural similarity. In order to broadly examine this finding, cluster analysis was applied to the crystal structures of hemoglobin (Hb), myoglobin (Mb), human serum albumin (HSA), hen egg-white lysozyme (HEWL), and human immunodeficiency virus type 1 protease (HIV-1 PR), downloaded from the Protein Data Bank (PDB). As a result of classification by cluster analysis, 146 crystal structures of Hb were separated into five groups. The crystal structures of Mb (n = 284), HEWL (n = 336), HSA (n = 63), and HIV-1 PR (n = 488) were separated into six, five, three, and six groups, respectively. It was found that a major factor causing these structural separations is the space group of crystals and that crystallizing agents have an influence on the crystal structures. Amino acid mutation is a minor factor for the separation because no obvious point mutation making a specific cluster group was observed for the five kinds of proteins. In the classification of Hb and Mb, the species of protein source such as humans, rabbits, and mice is another significant factor. When the difference in amino sequence is large among species, the species of protein source is the primary factor causing cluster separation in the classification of crystal structures.